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NATIONAL FOREWORD 



This Indian Standard which is identical with ISO 71 34 : 1 993 'Earth-moving machinery — Graders — 
Terminology and commercial specifications' issued by the International Organization for 
Standardization (ISO) was adopted by the Bureau of Indian Standards on the recommendation of the 
Material Handling Systems and Equipment Sectional Committee and approval of the Mechanical 
Engineering Division Council. 



This standard supersedes IS 4988 (Part 5) 
moving machinery: Parts Motor graders'. 



1968 'Glossary of terms and classification of earth- 



The text of ISO Standard has been approved as suitable for publication as an Indian Standard without 
deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention 
is particularly drawn to the following: 

a) Wherever the words 'International Standard' appear referring to this standard, they should 
be read as 'Indian Standard'. 

b) Comma (,) has been used as a decimal marker while in Indian Standards, the current 
practice is to use a point (.) as the decimal marker. 

In this adopted standard, reference appears to certain International Standards for which Indian 
Standards also exist. The corresponding Indian Standards which are to be substituted in their respective 
places are listed below along with their degree of equivalence for the editions indicated: 



International Standard 

ISO 6165 : 2006 Earth-moving 
machinery — Basic types — 
Identification and terms and 
definitions 

ISO 6746-1 : 2003 Earth-moving 
machinery — Definitions of 
dimensions and codes — Part 1: 
Base machine 

ISO 6746-2 : 2003 Earth-moving 
machinery — Definitions of 
dimensions and codes — Part 2: 
Equipment and attachments 



ISO 9249 
machinery - 
power 



1997^) Earth-moving 
■ Engine test code — Net 



Corresponding Indian Standard 

IS/ISO 6165 : 2006 Earth-moving 
machinery — Basic types — 
Identification and terms and 
definitions 

IS 11114 (Part 2) : 2006 Earth- 
moving machinery — Definitions of 
dimensions and codes: Part 2 Base 
machine (second revision) 

IS 11114 (Part 3) : 2006 Earth- 
moving machinery — Definitions of 
dimensions and codes: Part 3 
Equipment and attachments (second 
revision) 

IS 13116 : 2006 Earth-moving 
machinery — Engine test code — Net 
power (second revision) 



Degree of Equivalence 
Identical 



do 



do 



do 



^) Since Revised in 2007. 



(Continued on third cover) 
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Indian Standard 

EARTH-MOVING MACHINERY — GRADERS — 
TERMINOLOGY AND COMMERCIAL SPECIFICATIONS 



1 Scope 

This International Standard establishes terminology 
and the content of connnnercial literature specifi- 
cations for self-propelled graders and their equipment. 

This International Standard applies to graders as de- 
fined in ISO 6165. 



2 Normative references 

The following standards contain provisions which, 
through reference in this text, constitute provisions 
of this International Standard. At the time of publi- 
cation, the editions indicated were valid. All standards 
are subject to revision, and parties to agreements 
based on this International Standard are encouraged 
to investigate the possibility of applying the most re- 
cent editions of the standards indicated below. 
Members of lEC and ISO maintain registers of cur- 
rently valid International Standards. 

ISO 3450:1985, Earth-moving machinery — Wheeled 
machines — Performance requirements and test pro- 
cedures for braking systems. 

ISO 5010:1992, Earth-moving machinery — Rubber- 
tyred machines — Steering requirements. 

ISO 6014:1986, Earth-moving machinery — Determi- 
nation of ground speed. 



150 6165:1987, Earth-moving machinery — Basic 
types — Vocabulary. 

180 6746-1:1987, Earth-moving machinery — Defi- 
nitions of dimensions and symbols — Part 1: Base 
machine. 

180 6746-2:1987, Earth-moving machinery — Defi- 
nitions of dimensions and symbols — Part 2: Equip- 
ment. 

ISO 6747:1988, Earth-moving machinery — Tractors 
— Terminology and commercial specifications. 

ISO 7457:1983, Earth-moving machinery — Measure- 
ment of turning dimensions of wheeled machines. 

180 9249:1989, Earth-moving machinery — Engine 
test code — Net power. 



3 Definitions 

For the purposes of this International Standard, the 
following definitions apply. 

3.1 General 

3.1.1 grader: Self-propelled wheeled machine hav- 
ing an adjustable blade, positioned between front and 
rear axles, which cuts, moves and spreads materials 
usually to grade requirements [ISO 6165]. 
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3.1.2 base machine: Grader without equipment as 
described by the manufacturer's specifications, but 
provided with the necessary mountings to secure the 
attachments. 

3.1.3 equipment: Set of components mounted onto 
the base machine to fulfil the primary design function. 

3.1.4 attachment: Optional assembly of compo- 
nents that can be mounted onto the base machine for 
a specific use. 

3.1.5 component: Part or an assembly of parts of a 
base machine, equipment or an attachment. 

3.2 IVIasses 

3.2.1 operating mass: Mass of the base machine, 
equipment specified by the manufacturer, operator 
(75 kg), full fuel tank and full lubricating, hydraulic and 
cooling systems. 

3.2.2 shipping mass: Mass of the base machine 
without operator, with full lubricating, hydraulic and 
cooling systems, 10 % of fuel tank capacity and with 
or without equipment, cab, canopy, ROPS^> or 
F0PS2), as stated by the manufacturer. 

3.2.3 cab, canopy, ROPS or FOPS mass: Mass of 
cab, canopy, ROPS or FOPS with all their components 
and mountings required to secure these to the base 
machine. 

3.3 Performance 

3.3.1 net power: (See ISO 9249.) 

3.3.2 maximum travel speeds: Maximum speeds 
that can be obtained on hard level surfaces in each 
of the forward and reverse gear ratios available. (See 
ISO 6014.) 

3.4 Attachments 

NOTE 1 Dimensions for these attachnnents are defined 
and described in 3.7. 

3.4.1 scarifier: Mechanism having teeth for pen- 
etrating and loosening to shallow depths such ma- 
terials as earth, asphaltic and gravel roads, and similar 



surfaces. The scarifier may be located on the grader 
ahead of the front wheels or between front and rear 
wheels. 

3.4.2 ripper: Attachment which consists of a frame 
connected to the rear part of the base machine by 
means of a mounting bracket. It is equipped with one 
or more teeth. 

3.4.3 snowplough: Structure located ahead of the 
front wheels, designed to move snow laterally by the 
ploughing action of a mould-board. The plough may 
be either one-way or V configuration. 

3.4.4 front blade: Blade usually curved as a mould- 
board located ahead of the front wheels, designed to 
scrape and push earth and similar materials generally 
forward. 

3.5 Steering capability 

3.5.1 turning radius: (See ISO 7457.) 

3.6 Dimensions of base machine 

3.6.1 front axle ground clearances, //18: Distance 
on Z coordinate between the ground reference plane 
(GRP)3) and two positions on the axle: 

a) at the lowest point of the front axle lying in the 
zero Y plane; 

b) at the lowest point of the axle at a distance of 
25 % of the front tread to either side of the zero 
Y plane. See figure 1. 



25% W3 




— Dimension //1 8 



1) ROPS: Roll-over protective structure. 

2) FOPS: Falling object protective structure. 

3) The X, Y and Z coordinates and the GRP are defined in ISO 6746-1 . 



IS/ISO 7134: 1993 



3.6.2 blade height, //1 9: Dimension obtained by 
measuring the distance on the Z coordinate from the 
lower edge of the cutting edge to the top edge of the 
blade, measured at blade mid-length. See figure 2. 




3.6.5 shoulder reach, W9: Distance from a Y plane 
through the outside surface of a front tyre to a 7 plane 
through the outermost point on the end of the blade, 
cutting edge or end bit with the lower edge of the 
cutting edge being maintained on the GRP and in an 
X plane, with no blade sideshift and wheels not 
leaned. For machines having crab steer capability, the 
manufacturer may specify an additional amount of 
reach available. See figures. 



Figure 2 — Dimension H^ 9 



3.6.3 lift above ground, H20: Vertical height from 
the GRP to a Z plane containing the lower edge of the 
blade cutting edge when this edge is in an X plane. If 
blade pitch is adjustable, blade pitch angle is adjusted 
for maximum lift above the ground. See figures. 





Figure 5 — Dimension W9 



Figure 3 — Dimension H20 



3.6.4 blade length, W8: Overall length measured 
between parallel vertical planes passing through the 
extreme ends of the blade or cutting edges or end 
bits, whichever is longer. See figure 4. 



3.6.6 circle sideshift, W^4: Distance on Y coordi- 
nate between the zero Y plane and a Y plane through 
the centre point of the circle when the circle has been 
shifted to a position to the left or right of the zero Y 
plane. See figures. 





Figure 6 — Dimension WIA- 



Figure 4 — Dimension W8 
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3.6.7 blade sideshift W^ 5: Offset from the middle 
position of a blade which is movable, with respect to 
the circle, along a line parallel to an element lying 
along the length of the blade. See figure?. 



3.6.10 blade angle, A8: Angle between a vertical 
plane through the lower edge of the cutting edge and 
an X plane. See figure 1 0. 





Figure 7 — Dimension W^ 5 



Figure 10 — Dimension A8 



3.6.8 tandem centre distance, L9: Distance on X 
coordinate between X planes passing through the 
centres of front and rear wheels of the tandem. See 
figures. 



3.6.11 blade tilt angle, .49: Angle that the plane 
generated by the cutting edge, moving in the grader 
direction of travel, makes with relation to the GRP. 
See figure 11. 




Figure 8 — Dimension L9 




Figure 11 — Dimension A9 



3.6.9 blade base, LI 2: Distance on X coordinate 
between an X plane through the centreline of the 
front wheels and an X plane through the front edge 
of the cutting edge with the edge on the ground ref- 
erence plane (GRP). If the blade pitch is adjustable, 
the blade pitch angle is to be at the mid-point of the 
adjustment. See figure 9. 



3.6.12 blade pitch angle, A10: Angle between the 
plane containing the forward surface of a flat cutting 
edge, or tangent to the forward surface at the bottom 
edge of the curved cutting edge, and the GRP when 
the lower edge of the cutting edge is on the GRP. See 
figure 12. 





Figure 12 — Dimension A10 



Figure 9 — Dimension LI 2 



3.6.13 blade pitch angle adjustment range, A11: 
Angle obtained by rotating an adjustable blade fronn 
one extreme pitch angle to the other. See figure 13. 




Figure 13 — Dimension A11 



3.6.14 wheel lean angle, A^2: Angle between a 
vertical plane and a plane through a surface of the 
wheel rinn when the wheel is in a lean position.. See 
figure 14. 
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3.7.2 snowplough height at leading end, HH^9: 
Distance on Z coordinate between GRP and highest 
point on the snowplough at the leading end of a one- 
way configuration plough or at the centre of the V in 
a V configuration plough. See figure 16. 
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Figure 16 — Dimension ////1 9 
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Figure 14 — Dimension A1 2 



3.7.3 cutting edge width, WW7: Distance on Y co- 
ordinate between two Y planes through the extrenne 
ends of the cutting edges or end bits. See figure 17. 



3.7 Attachment dimensions 

3.7.1 snowplough maximum height, HH^8: Dis- 
tance on Z coordinate between GRP and highest point 
on the snowplough at or near the rear (outer) end. See 
figure 15. 






Figure 17 — Dimension WW7 



Figure 15 — Dimension ////1 8 
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3.7.4 front overhang, LL7: Distance on X coordi- 
nate between two X planes passing through the cen- 
tres of the front wheels and the front extreme point 
of attachment when the attachment is resting on the 
GRP. See figure 18. 
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Figure 18 — Dimension LU 



4.1.5 Drive system 

The drive system may be 

a) two-wheel drive (see figure 26), 

b) four-wheel drive (see figure 27), or 

c) six-wheel drive (see figure 28). 

4.2 Dimensions 

Dimensions of the base machine (grader) are shown 
in figure 29. 

For definitions of dimensions, see ISO 6746-1. 

For definitions of dimensions strictly related to grad- 
ers, see 3.6. 

4.3 Nomenclature 



4 Base machine 



4.1 Types of graders 

Graders are classified according to the following at- 
tributes. 



4.1.1 Undercarriage — Number of wheels 

The number of wheels may be 

a) four (see figure 19), or 

b) six (see figure 20). 

4.1.2 Number of engines 

Graders have one engine (see figure 21). 

4.1.3 Engine location 

The grader engine may be located: 

a) at the front (see figure 22), or 

b) the rear (see figure 23). 

4.1.4 Steering system 

The system may be 

a) front-wheel steer (see figure 24), or 

b) front-wheel and articulated frame steer (see 
figure 25). 



4.3.1 Grader component nomenclature 

See figure 30 for grader component nomenclature. 




Figure 19 — Four-wheel grader 
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Figure 20 — Six-wheel grader 
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Figure 21 — One engine grader 
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Figure 22 — Front engine grader 




Drive wheels - 
Figure 26 — Two-wheel drive grader 




Figure 23 — Rear engine grader 




(JJ Steerable wheels 
Figure 24 — Front-wheel steer grader 
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Drive wheels 




Drive wheels - 
Figure 27 — Four-wheel drive grader 
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Figure 25 — Front-wheel and articulated frame 
steer grader 




Drive wheels 



Figure 28 — Six-wheel drive grader 
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5 Accessories 



5.1 Dimensions 



Dimensions of the scarifier, ripper, snowplough and 
front blade are given in figures 31 to 34 respectively. 

For definitions of dimensions, see ISO 6746-2. 



For definitions of dimensions strictly related to 
levellers, see 3.7. 

5.2 Nomenclature 

The nomenclature of parts of the scarifier, ripper, 
snowplough and front blade are given in figure 35, in 
ISO 6747:1988, subclause 6.3.2 and in figures 36 and 
37 respectively. 




1) Wheel tread (IV3) may be different for front and rear tyres. 
Figure 29 — Dimensions of base machine (grader) 
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1 Blade 

2 Cutting edge 

3 Bit end 

4 Arm, blade 

5 Bracket, blade pitch 
5A Cylinder, blade pitch 

6 Circle 

7 Drawbar 

8 Cylinder, blade lift 

9 Drive, circle 

10 Cylinder, circle sideshift 

11 Circle sideshift 

12 Frame, main 

13 Drive, tandem 
U Axle, front 

15 Cylinder, wheel lean 

16 Tie bar, wheel lean 

17 Pin, axle pivot 

18 Control, power 

19 Drive, front (mechanical) 
19A Drive, front (hydraulic) 

20 Drive, rear 

21 Canopy, ROPS 

22 Cab, ROPS 

23 Frame, engine 

24 Lock, lift arm 

25 Arm, lift 

26 Cylinder, blade sideshift 

27 Cylinder, rear steer 

28 Plate, attachment 




Front drive 
(mechanical) 





Blade sideshift 



Tandem drive 




14 17 28 
Wheel lean 



7 9 6 4 
Rigid frame 




Front drive 
(hydraulic) 



Articulated frame 



26 5 5A 
Figure 30 — Grader component nomenclature 
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Figure 31 — Dimensions of scarifier 
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Figure 32 — Dimensions of ripper 
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Figure 34 — Dimensions of front blade 





Figure 33 — Dimensions of snowplough 




1 Point 

2 Shank 

3 Block, tooi 

4 Cylinder 

5 Linkjift 

6 Arm, lift 

7 Pitch adjustment 

8 Beam 



Figure 35 — Scarifier nomenclature 



1 Mould-board 

2 Cutting edge 

3 End bit 

4 Nose piece 




Figure 36 — Snowplough nomenclature 
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1 Blade 

2 Cutting edge 

3 End bit 
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Figure 37 — Front blade nomenclature 



6 Commercial literature specifications 

The following infornnation shall be specified in com- 
mercial literature. 

SI units shall be used. 



6.1 Engine 

The following information shall be specified: 

a) manufacturer and model; 

b) ignition type, i.e. compression or spark; 

c) type of cycle, i.e. two- or four-stroke; 

d) form of air aspiration i.e. naturally aspirated, 
mechanically supercharged or turbocharged; 

e) number of cylinders; 

f) bore; 

g) stroke; 

h) displacement; 

i) cooling system, i.e. air- or water-cooled; 

j) type of fuel; 

k) power, net flywheel at a given engine speed; 

I) maximum torque at a given engine speed r/min. 

m) starter type; 

n) electrical system voltage. 

6.2 Transmission 

The front and rear transmission types shall be speci- 
fied. 



EXAMPLES 

Manual shift with flywheel clutch. 

Powershift with torque converter. 

Hydrostatic. 

Electric. 

Number of speeds (forward and reverse). 

Maximum travel speeds (forward and reverse). 

6.3 Axles 

6.3.1 Front 

The front axle type shall be specified. 

EXAMPLES 

Powered, double reduction mechanical. 

Powered, hydrostatic wheel. 

Not powered. 

Leaning wheel. 

6.3.2 Rear 

The rear axle type shall be specified. 

EXAMPLES 

Single. 

Single with planetary reduction in wheel. 

Tandem (specify type and ratio). 

6.4 Steering 

6.4.1 The type of steering shall be specified (see 
ISO 5010). 

EXAMPLES 

Articulated. 

Front-wheel steer. 

Front-wheel and articulated frame steer. 

Boosted, manual, hydrostatic. 

6.4.2 The following performance information shall 
be specified: 

a) turning radius without wheel lean; 

b) turning radius with maximum articulation and 
maximum wheel lean. 
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6.5 Brakes 

6.5.1 Service brakes 

The type and actuating system of the service brakes 
shall be specified. 

EXAMPLES 

Type (drum, disc, wet or dry). 

Actuating system type (mechanical, air, hydraulic, 
electrical, combination). 

6.5.2 Parking brake 

The type of parking brake shall be specified. 

6.5.3 Secondary brake 

The type of secondan/ brake shall be specified. 

6.5.4 Brake performance 

The brake performance shall be specified (see 
ISO 3450). 

6.6 Tyres 

The following information shall be specified: 

a) size and type; 

b) ply rating; 

c) rim size. 

6.7 Hydraulic system pumps 

The following information shall be specified: 



a) type; 

b) main relief valve opening pressure; 

c) pump flow at a given pressure, at rated engine 
speed). 

6.8 System fluid capacities 

The following information shall be specified: 

a) fuel tank; 

b) engine crankcase; 

c) cooling system; 

d) transmission; 

e) differential; 

f) tandems; 

g) hydraulic system. 

6.9 Masses 

The following information shall be specified: 

a) operating mass; 

b) shipping mass. 

6.10 Overall grader dimensions 

An outline drawing of the grader shall be supplied. 
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TECHNICAL CORRIGENDUM 1 



Technical corrigendum 1 to International Standard ISO 7134:1993 was prepared by Technical Committee ISO/TC 127, Earth- 
moving machinery, Subcommittee SC 4, Commerciai nomenclature, classification and rating. 



Paged 
Subclause 3.7.4 

Replace the existing figure 18 with the following figure 18. 
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Figure 18 — Dimension LL7 
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( Continued from second cover) 

The technical committee has reviewed the provisions of the following International Standards referred 
in this adopted standard and has decided that they are acceptable for use in conjunction with this 
standard: 

International Standard Title 

ISO 3450 : 1 996 Earth-moving machinery — Braking systems of rubber-tyred machines — 

Systems and performance requirements and test procedures 

ISO 5010: 2007 Earth-moving machinery — Rubber-tyred machines — Steering 

requirements 

ISO 601 4 : 1 986 Earth-moving machinery — Determination of ground speed 

ISO 6747 : 1 998 Earth-moving machinery — Tractor-dozers — Terminology and commercial 

specifications 

ISO 7457 : 1 997 Earth-moving machinery — Determination of turning dimensions of wheeled 

machines 

Technical Corrigendum 1 issued in the year 1 996 to the above International Standard has been given 
at the end of this publication. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the 
final value, observed or calculated, expressing the result of a test or analysis shall be rounded off in 
accordance with IS 2 : 1960 'Rules for rounding off numerical values (revised)'. The number of 
significant places retained in the rounded off value should be the same as that of the specified value 
in this standard. 



Bureau of Indian Standards 
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harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form 
without the prior permission in writing of BIS. This does not preclude the free use, in course of imple- 
menting the standard, of necessary details, such as symbols and sizes, type or grade designations. 
Enquiries relating to copyright be addressed to the Director (Publications), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also 
reviewed periodically; a standard along with amendments is reaffirmed when such review indicates that 
no changes are needed; if the review indicates that changes are needed, it is taken up for revision. Users 
of Indian Standards should ascertain that they are in possession of the latest amendments or edition by 
referring to the latest issue of 'BIS Catalogue' and 'Standards: Monthly Additions'. 
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